T HE soybean plant under field conditions in Iowa probably derives the major part of its nitrogen from the available nitrate of the soil. The yields of this crop are affected by management practices that result in changes in the general fertility level, but responses to phosphate and potash have been infrequent. It is probable, therefore, that the yield differences observed must be related in great measure to changes brought about in the amount of available nitrogen in the soil, and in the pattern of its release during the short growing season of the soybean plant. The evidence which is accumulating, some of which will be presented below, suggests that although the soybean plant, if nodulated, can grow well in the absence of fixed nitrogen, maximum yields are not obtained unless fixed nitrogen is present. It has been demonstrated in field experiments, which are to be reported elsewhere, that the soybean can effectively use more nitrogen than is provided by the symbiotic fixation system of the nodule.
Umbreit and Fred ($), 3 in discussing the relative merits of free and combined nitrogen for soybeans, expressed the opinion that, under optimum conditions, soybeans thrive best on free nitrogen, but that under less favorable conditions, provided by either low or excessively high carbohydrate synthesis, a supply of combined nitrogen may result in better growth than if the plant is dependent only on nodule nitrogen. The two methods of obtaining nitrogen are not necessarily competitive.
It was the general purpose of the investigations reported here to determine to what extent the supply of fixed nitrogen may affect growth and nitrogen fixation by soybeans.
EXPERIMENTAL
All experiments reported were carried out in the greenhouse with adequate replication. Applications of potassium phosphate, magnesium sulfate, and minor elements were made uniformly to all pots in order that combined nitrogen should be the only variable. No drainage was permitted from the pots; particular attention was directed towards maintenance of equal moisture conditions within the pots in each experiment. In those experiments which were carried out during periods of high temperature, watering thrice daily was necessary when the plants were large. The plants were harvested when they approached maturity at the time when The soil mixtures consisted of Clarion and Ames silt loam (B horizon) in variou tions mixed with coarse sand to give 5 k gallon pots. The soybeans (variety Richla inoculated at the time of planting. Period o was October 17, 1942, to January II, 1 supplementary light as required to prevent from flowering prematurely. The dry weig of mustard and soybeans are given in Tab mustard yields indicate that the different tures provided a series with increasing am available nitrogen. This was reflected in weight of the soybean plants where Clario predominated. Its effect was less appare total amount of nitrogen present in the plants, and only when the Clarion topsoil alone was the amount of nitrogen in the p nificantly higher than in the other mixture be noted that in this experiment the availa gen supplied to the plant (as indicated by tard crop) was only a small fraction (10% total ultimately found in the soybean plant major part of the nitrogen was obtained fixation. Although it is believed that availa gen was the main variable in this experime 
